Abstract-Wireless Power Transmission for powering up of the electronic gadgets, electric vehicles, and biomedical implants is being researched heavily these days. It has been proving to be the only in the electric vehicles battery charging systems, as it is hassle free, more efficient and easy to install. In many-to-one as well in one-to-many power transfer selective resonant technique plays a vital role. The many-to-one principle is mainly in the battery charging system of electric vehicles. This paper explores the source-to -load-coil (one -toone and one-to-two) links using the magnitude of the reflective impedance (ZRef) as a parameter estimating the power transfer efficiency. The analytic expressions and simulation results have been explored in this analysis, showing the effect of resonant and load matching.
I. INTRODUCTION
Wireless Power Transfer (WPT) as the process of transmission of electrical energy through non-contact means, has been known since the middle of 19th century [1] . However, to transmit significant power through inductive means, the two inductors must be placed in fairly close proximity or alternatively the coils must be made of appropriately large dimensions. With optimum dimensions, the power transfer is maximized if coils engaged in the power transfer are tuned up at a common resonating frequency for power transfer over distances in meter range [2] . It could be a useful way of charging up household devices and gadgets such as mobile or cordless landline phone handsets, hairdryer, etc. [3] . Some researchers focus on developing three-dimensional mathematical models of the magnetic field of spiral and solenoid coils to investigate the effect of lateral misalignment on the mutual inductance of the coils. They worked on Finite Element Method (FEM) simulations of the spiral and solenoid transmitter coils, which were carried out to validate the developed models. Coil circuit parameters such as inductance, resistance and quality factor are derived to show that spiral coil designs have proven better in such power transfers than solenoids [4] . Again, another unfolding idea is the use of the same technique for power transfer to battery-less nodes of 978-1-5090-2948-8/16/$31.00 ©2016 IEEE wireless sensors networks (WSN), making these nodes free of the hassle of battery replacement exercise. Besides that, existing parts such as the tank and rectifier circuits are optimized in order to increase efficiency and improve inter-operability [5] . A larger and stronger field could induce current from farther away, but the process would be extremely inefficient due to larger power loss as a magnetic field spreads out in all directions, making a larger component of field strength to leak out as losses.
Some researchers have developed a methodology for a resonant reactive shield reducing thus the magnetic field leakage from a wireless power transfer (WPT) systems. By using LC resonant tank, the reactive shield is used in generating magnetic field used to cancel the component of the incident magnetic field getting leaked out. Thus, the magnetic is more tuned up in its primary objective of WPT, reducing hence the additional power going into the waste due to magnetic leakage losses [6] . Magnetic nanoparticles in conjugated manner can be used for targeting at cancer cells for detection more efficiently of benign and malignant tumors using magnetic relaxometry [7] . The efficiency stays dependent on the position and orientation of the receiving circuit [8] . In another pursuit of similar works, the author's focus is on applications in biomedical implants, using radio-frequency identification systems with new efficient coil design can charge the batteries of consumer electronic devices with minimum loss of power [9] . Some focused on the electricity distribution layer using wireless power and data communication, ranging from Advanced Metering Infrastructure (AMI) gateways at the house-hold to the distribution point where a multi-hop mesh network is built for large coverage to transmit power and data [10] . Where some concept showed that, Roadway -powered electric vehicles (RPEVs) with their large and heavy battery packs get charged directly and efficiently while moving along a road [11] . The efficiency of load vehicles is greatly influenced by the driving the circuits at a known resonant frequency while in applications of multiple-loads scenario using different resonant frequencies [12] [13] [14] [15] [16] [17] [18] . Measuring precise values of passive elements of resistors, inductors, and capacitors for application in this non-contact inductive coupling approach, resonant circuit is used to maximize for selective power transfer [19] [20] [21] [22] [23] [24] [25] . However, if one of the circuit components such as the inductance, capacitance or resistance is made to vary, it will cause a change in the impedance output.
This paper analyses in terms of power transfer efficiency the application of the source-to-load-coil (one-to-one and one-totwo) links using the magnitude of the reflective impedance. The work presents analytic expressions and simulation results as useful results which helps the designers to develop an efficient wireless charging system for electric vehicle in practical.
II. RESONANT -SINGLE-TO-SINGLE COIL INDUCTIVE LINK
A resonant inductive link is made from closely coupled coils -the primary being coil excited by a sinusoidal current at a certain frequency (ωs). The secondary coil (s) serving the load, which is battery pack in the case of Electric Vehicles, is resonated by adding a capacitance in series or parallel as shown in Fig 1. In this section is considered a link of single primary coil and single secondary coil due to low cost, simple installation and configuration reasons. In application of the metropolitan electric vehicles battery-charging system, though with considerable losses, the secondary coils are more than one for providing high current density. As reported in [17] a series resonance is used if the load resistor is greater than the secondary coil reactance, while parallel is preferable in the otherwise case, for example, in the case of battery-charging pack. Whether series or parallel resonance conditions is adopted. The coupling coefficient, k, of L1 (inductance of source-loop coil) and L2 (inductance of loadloop coil) with mutual inductance, M, is given by
L1 L2
The resonance plays the role of maximizing the power delivered by the source as the impedance, called reflected impedance, of the load-loop seen by the power source is minimized. Accordingly, the use of resonant conditions on the source-loop side can be done, allowing thus more power to be delivered to the load, Series capacitance is preferred in the case of using voltage source, else parallel capacitance is a better choice in the case of current source. Considering series resonance circuit of Fig 2, the resonant frequency equations for the source-loop and load-loop are given in (2) as under f1 = 1
For making the two frequencies identical to that of the source, one can choose properly selected capacitors, C1 and C2 even for different valued inductances. Obviously, an inductive link driven by a power source of frequency different from resonant frequency will be having nonminimum reflected impedances. However, our focus here is the impedance values under resonant frequency value.
III. EFFECT OF FREQUENCY AND LOAD VARIATIONS
In this paper is assumed a link of source-loop coil of inductance values of (0.47μH) and load-loop coil of inductance value (18.4μH), coupled through a mutual inductance, M, of (8.648x10-9). The reflected impedance as a function of frequency and load variation similar to this figure where you show the magnitude of the reflective impedance where the minimum points are -12.79 and -11.66 for two loads at 134 kHz shown in IV. RESONANT ONE-TO-TWO INDUCTIVE COIL LINK  Fig 4 shows that one-to-two Wireless Power Transmission system where one sending coil on the input side and two receiving coils have been used to get high power and efficiency. In this case, two mutual inductance considered for two different loads. Moreover, a capacitor connected in series with a coil to create different resonance frequencies. Based on different frequencies, the loads can be selected. To explain the operation for the system analytically as follows:
The magnitude of the reflective impedance (ZRef) of one-tomany and many-to-one are remaining same but can be varied for different loads. To evaluate the minimum magnitude at a certain frequency range, the following equation can be used. V. EXPLORING POWER AND EFFICIENCY To explore the source to load coils-link under resonance, the important features of the WPT for one-to-one and one-totwo system has been figured out using Pspice and Matlab tools. All results are produced in different frequencies and different load conditions. In this work, the values of resonant capacitors and coupling inductors were chosen as 32.9nF. The magnitude of the reflective impedance for both one-to-two and many with different load conditions has been shown in Fig 5. Again, to investigate the source to load power transfer efficiency in between one-to-one and one-to-two under resonance condition, by considering different loads (5Ω, 10Ω and 15Ω respectively) with respect to certain frequency range (120 -160 kHz). Fig 7 shows the variations of power transfer efficiencies versus frequency, where it can be seen that the maximum frequency is 0.87% at 173 kHz for one-to-one. However, for one-to-one WPT system the maximum value of the efficiency is almost 98% at 148 kHz frequency which is a significant improvement which can be seen in Fig 8. The resonant condition has certainly improved the power transfer efficiency. Exactly the same way the load matching condition once satisfied has got to have it effect as well.
VI. CONCLUSION
In conclusion, the purpose of this paper is to explore source-to-load inductive link under resonance condition for power transmission through non-contact means. The one-toone and one-to-two scenarios are presented to show the effect of resonant frequency for maximizing the power transfer. This is done through magnitude plots of reflected impedance under varying load and frequency condition, showing considerable improvement under resonant frequency similar to that of the power source. The power transfer efficiency shows maximum for varying resistive load conditions as well. It has found that the output power and efficiency reach maximum at the lower value of output load while frequency varying in between 125 kHz and 165 kHz. We can conclude that power transfer from one source-loop coil to one load-loop coil is maximized by connecting series capacitance of 32nF to a primary coil of 0.47μH and secondary coil (0.47μH) and series capacitance (32nF) at a resonance frequency of 173 KHz. Similarly, we have also concluded for two load-loop coils, secondary coil of inductance (0.47μH) in series with capacitance (32nF) makes a maximum transfer pair with the primary coil of inductance (0.47μH) in series with the capacitance (32nF) in terms of load1 side. On the other hand, the same values are considered for load2 side at resonant frequency (147 kHz). 
